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© Transportation protection and insertion device for multiconductor cables. 



© For the purposes of connecting and joining print- 
ed circuit board, the stripped ends of a flexible multi- 
conductor flat cable are inserted into metallised 
openings in the printed circuit boards. The cables 
are cut to length by a manufacturer and their ends 
are stripped of insulation. Those ends are not to be 
bent in storage and transportation. In order to protect 
them, the U-shaped device is pushed on to the cable 
ends. Its bottom plate portion has holes of a conical 
configuration. In a transportation position the ends 
are disposed in those holes and are held therein. 
The device latches in the transportation position. For 
the ends to be inserted into the holes in the printed 
circuit board the device is pushed further on to the 
cable ends. When that happens, the ends pass in a 
guided fashion through the holes in the bottom plate 
portion and into those in the printed circuit board. 
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The invention relates to a device for transporta- 
tion protection and for insertion of the stripped 
ends of a flexible multi-conductor connecting cable 
into the holes in a printed circuit board, wherein the 
stripped ends are held in at least one plane at 
equal mutual spacings in a bar member. 

Many electrical components include one or 
more printed circuit boards. At their narrow sides 
the tatter have one or two rows of bores or holes. 
They are metallised or tin-piated and electrically 
connected to the conductor tracks. They serve for 
connecting the conductor tracks of the printed cir- 
cuit board to another component or for the connec- 
tion thereof to the conductor tracks of another 
printed circuit board. Flexible multi-conductor con- 
necting cables are used for a flexible connection of 
that kind between two printed circuit boards, such 
cables also being referred to as a jumper or data 
bus. Short portions of a multi-conductor flat cable 
are used. In such a cable, the individual conductors 
are disposed in side-by-side relationship at equal 
mutual spacings. The ends of the conductors are 
stripped of insulation. Bar members can be 
injection-moulded on to those stripped ends, at 
both ends of the portion of connecting cable. The 
bar members stabilise the connecting cable por- 
tions which generally are only very short. At the 
same time they stabilise and hold the stripped 
ends of the conductors in their reference or desired 
position. The stripped ends project with a portion 
beyond the bar members. In storage, transportation 
and also insertion of the stripped ends into the 
holes in a printed circuit board, they may be 
damaged or even only bent away. That already 
means that they can then no longer be easily 
inserted into the metallised holes at the edge of a 
printed circuit board. Guide bar members are used 
to facilitate that insertion operation, in the state of 
the art. The guide bar members are fitted on to the 
holes at the edge of a printed circuit board, and 
latched thereto. A guide bar member has a base 
portion with openings which are aligned with the 
holes in the printed circuit board. Disposed on the 
bottom portion are two legs which define a gap 
between them. The bar member of the connecting 
cables is pushed into that gap. When that happens, 
the stripped ends of the conductors, which project 
beyond the bar member, are aligned with the open- 
ings in the guide bar member and thus the holes in 
the printed circuit boacd. In addition, the bar mem- 
ber is guided when it is further inserted into the 
guide bar member and pushed on to the printed 
circuit board. However that guidance effect is not 
successful if the stripped ends of the individual 
conductors, which project beyond the bar member, 
were bent during storage, transportation or some 
handling of the connecting cable. 

Taking that state of the art as its basic starting 



point, the present invention is based on the design 
configuration of a device with which the stripped 
ends of a connecting cable, which project beyond 
the above-mentioned bar member, are protected 
5 during transportation and which additionally facili- 
tates insertion thereof into the holes in a printed 
circuit board. 

The device which is proposed by the invention 
for solving that problem is distinguished by two 

/o legs which can be resiliency pushed on to the 
longitudinal sides of the bar member and which 
can be latched to said longitudinal sides in different 
positions, and a bottom plate portion connecting 
the lower ends of the legs, with openings for the 

75 stripped ends to pass therethrough. The device 
according to the invention is therefore approxi- 
mately in the form of a U. The U is pushed with its 
two legs on to the two longitudinal sides of the bar 
member. The U can be locked or latched to the bar 

20 member in two positions, a transportation position 
and an operative position. In the transportation po- 
sition the bottom plate portion is disposed at a 
spacing from the free ends of the stripped ends of 
the individual conductors. In that way the latter are 

25 completely embraced by the two legs and the 
bottom plate portion of the device according to the 
invention. They cannot come into contact with any- 
thing and therefore they also cannot be bent. In the 
operative position the ends pass through the open- 

30 ings in the bottom plate portion. They can then be 
inserted into the holes in the printed circuit board. 

In regard to the structural configuration of the 
device according to the invention, it has proven to 
be desirable for latching projections to be provided 

35 at the free ends of the legs on the insides thereof 
and for holding means to be provided on the lon- 
gitudinal sides of the bar member at mutual spac- 
ings, ones of the holding means being in contact 
with the latching projections when the device is not 

40 entirely pushed on to the bar member and the 
others being in contact therewith when the device 
is entirely pushed on. That position of those two 
holding means or the height thereof above the 
bottom plate portion determine the transportation 

45 and operative positions. The bar member which 
holds the stripped ends of the conductors and 
therewith the ends themselves are held in such a 
way that in the transportation position they are 
disposed completely within the device and are thus 

so protected while in the operative position, they pro- 
ject beyond the openings in the bottom plate por- 
tion and can thus be inserted into the holes in th 
printed circuit board. 

Those holding means which are in contact with 

55 the latching projections when the device is not 
entirely pushed on, and thus in the transportation 
position, are desirably in the form of recesses in 
th longitudinal sides of the bar members. On the 
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other hand those holding means which are in con- 
tact with the latching projections when the device is 
fully pushed on and is thus in the operative posi- 
tion are desirably in the form of bevels on the top 
side of the bar member. 

The openings provided in the bottom plate 
portion are desirably conical, with a diameter which 
decreases downwardly. When they are inserted 
into those openings, even conductor ends which 
have been bent out of their reference or desired 
position are then received and centered upon being 
further pushed in. 

The mufti-conductor connecting cables - also 
frequently referred to as connecting cables in this 
description for the sake of simplicity - are in the 
form of flat cables. Their stripped ends are ar- 
ranged in side-by-side relationship in the bar mem- 
bers in two rows or planes. The invention cor- 
respondingly provides that the openings in the bot- 
tom plate portion of the device are arranged in two 
parallel rows in juxtaposed relationship and in dis- 
placed relationship with each other in the longitudi- 
nal direction. 

Desirably the device has fitting pins for inser- 
tion into fitting openings in the printed circuit board. 
The fitting pins may be arranged at the sides 
and/or at the ends of the device. They align the 
openings in the bottom plate portion of the device 
with the holes in the printed circuit board. That 
ensures that the stripped ends of the conductors 
are accurately inserted into those holes. The fitting 
pins can also be of such a configuration that they 
latch the device to the printed circuit board. 

The invention is now further described by way 
of the example of the embodiments shown in the 
drawing in which: 

Rgure 1 is a perspective view of two printed 
circuit boards which are fitted with components 
and connected by a flexible connecting cable, 
Figure 2 is a side view of such a connecting 
cable, 

Figure 3 is a plan view of a connecting cable, 
Figure 4 is a side view of the bar member of a 
connecting cable and the device according to 
the invention, partly in section, before the device 
is pushed on to the bar member or the bar 
member is pushed into the device, 
Figure 5 is a partly sectional side view of the 
bar member and the device according to the 
invention in the transportation position. 
Figure 6 is a side view of the bar member and 
the device according to the invention in the 
operative position while at the same time show- 
ing a printed circuit board and the ends of the 
conductors, which are passed through the holes 
therein, 

Figure 7 is a view on to the underside of the 
device viewing in the direction indicated by the 



line VII-VII in Figure 6, 

Figure 8 is a perspective view on a larger scale 
of the edge of a printed circuit board, a d vice 
according to the invention which is to be fitted 
5 thereon, and a bar member with a part of a 
connecting cable, prior to assembly, 
Figure 9 is a perspective partial view of the 
device according to the invention and a bar 
member in the transportation position, and 
70 Figure 10 is a perspective partial view of the 
device according to the invention with another 
arrangement of a fitting pin. 
Figure 1 shows two printed circuit boards 12 
on which different components 14 are arranged. At 
75 their narrow sides the printed circuit boards 12 
have two rows of holes 16. The holes 16 are tin- 
plated and are electrically connected to the con- 
ductor tracks on the underside of the printed circuit 
boards 12. In addition, fitting openings 18 are pro- 
20 vided in the corners of the printed circuit boards 
12. In order to simplify the view in the drawing, the 
holes 16 and the fitting openings 18 are illustrated 
only in the case of one printed circuit board. Guide 
bar members 20 which belong to the device ac- 
25 cording to the invention are fitted on to the mutu- 
ally adjacent ends of the two printed circuit boards 
12. The bar members 22 which are injection- 
moulded on to the ends of a connecting cable 24 
are seated in the guide bar members 20. 
30 Figures 2 and 3 show the connecting cable 24 

and the individual parts thereof in greater detail. 
The connecting cable 24 includes the individual 
conductors 26. They are disposed in a sheathing 
28. The ends of the conductors 24 project beyond 
35 the sheathing 28, are stripped of insulation and are 
identified by reference numeral 30. The bar mem- 
bers 22 are injection-moulded on to them at both 
ends. 

Figures 4 through 7 show the device 34 ac- 

40 cording to the invention as a whole. It essentially 
comprised the two legs 36 and the bottom plate 
portion 38 connecting them. It contains openings 
40. The openings 40 are of a diameter which 
decreases downwardly. The number and arrange- 

45 ment of the openings 40 correspond to the number 
and arrangement of the stripped ends 30. As 
shown in Figure 4, latching projections 42 are dis- 
posed at the insides of the legs 36. For receiving 
the latching projections 42, the bar member 22 has 

so recesses 32 which are also., visible in Figure 4, and 
bevels 46 on its top side. The Figures also show 
the fitting pins 44 which are arranged at the sides 
or on the legs 36. The fitting pins 44 are pushed 
into the fitting openings 18 in the printed circuit 

55 board 12, in the assembly operation. Inclinedly 
extending spacers 48 are also provided on the 
underside of the bottom plate portion 38. The spac- 
ers 48 ensure that, after the device 34 has been 
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fitted on to a printed circuit board 12, it does not lie 
directly thereon but only at a spacing therefrom. 
Figure 6 shows that situation. In the tinning opera- 
tion, the tin can then also run from above into the 
intermediate spaces between the stripped ends 30 s 
and the holes 16, and into the latter. Figure 8 also 
shows guide grooves 50 provided on the outside of 
the bar member 22. Guide limbs 52 in the bar 
member 20 are disposed opposite the guide 
grooves 50. When the guide limbs 52 are pushed w 
into the guide grooves 50, the guide bar member 
20 and the bar member 22 are aligned with each 
other. Slots 54 are further provided in the legs 36 
of the bar member 20, to enhance the elasticity of 
the legs 36. 75 

Figures 9 and 10 further show that the fitting 
pins 44 may be disposed at the sides and at the 
sides and at the ends of the guide bar member 20. 

After the foregoing individual description, the 
mode of operation of the device 34 according to 20 
the invention can now be described: 
Figure 4 shows the bar member 22 with the projec- 
ting stripped ends 30 and the device 34 prior to 
assembly. Figure 5 shows both parts in the trans- 
portation position. To achieve that position, the bar 25 
member 22 was pushed into the device 34 until the 
retaining projections 42 latch into the recesses 32. 
In that insertion movement, the legs 36 bend resil- 
iency outwardly. The stripped ends 30 of the con- 
ductors 22 are disposed with their tips just in the 30 
openings 40 of the bottom plate portion 38. The 
components are in the transportation position. The 
ends 30 project only slightly or not at all beyond 
same. As a result they are protected for storage, 
transportation and the like. They cannot knock to- 35 
gether with and be bent by other components. For 
the purposes of connecting the conductors 26 and 
the bar member 22 and the ends 30 thereof are 
jointly fitted in the transportation position on to a 
printed circuit board 12. When that happens, the ao 
fitting pins 44 are moved into a position above the 
holes 18. In that way the device 34 and the bar 
member 22 are aligned with respect to the printed 
circuit board 12. The stripped ends 30 lie precisely 
above the holes 16 in the printed circuit board 12. 45 
After the device 34 has been fitted on to the 
printed circuit board 12, the bar member 22 is 
pushed downwardly. It finally lies on the bottom 
plate portion 38. The latching projections 42 bear 
against the. bevels 46. The stripped ends 30 are ...50. 
disposed in the holes 16 in the printed circuit board 
12. Figure 6 shows that operative position. 

Figure 8 shows the device 34 according to the 
invention, the bar member 22 with the connecting 
cable 24 and a printed circuit board 12, prior to 55 
assembly. The dash-dotted lines show the way in 
which the fitting pins 44 are aligned with the fitting 
openings 1 8 and the ends 30 of the conductors 26 



are aligned with the openings (not visible) in the 
guide bar member 20 and the holes 16 in the 
printed circuit board 12. When the bar member 22 
is inserted into the guide bar member 20 or the 
device 34 respectively, the guide limbs 52 thereof 
engage into the guide grooves 50. As a result, the 
bar member 22, with the stripped ends 30, is 
aligned with respect to the guide bar member 20. 

Claims 

1. A device for transportation protection and for 
insertion of the stripped ends of a flexible 
multi-conductor connecting cable into the holes 
in a printed circuit board, wherein the stripped 
ends are held in at least one plane at equal 
mutual spacings in a bar member, character- 
ized by two legs (36) which can be resiliency 
pushed on to the longitudinal sides of the bar 
member (22) and which can be latched to said 
longitudinal sides in different positions, and a 
bottom plate portion (38) connecting the lower 
ends of the legs (36). with openings (40) for 
the stripped ends (30) to pass through. 

2. A device according to claim 1 characterized in 
that latching projections (42) are provided at 
the free ends of the legs (36) on the insides 
thereof and holding means are provided on the 
longitudinal sides of the bar member (22) at 
mutual spacings, ones of said holding means 
being in contact with the latching projections 
when the device (34) is not entirely pushed on 
to the bar member and others being in contact 
with said latching projections when the device 
(34) is entirely pushed on. 

3. A device according to claim 2 characterized in 
that the holding means which are in contact 
with the latching projections (42) when the 
device (34) is not entirely pushed on are re- 
cesses (32) in the longitudinal sides of the bar 
member (22). 

4. A device according to claim 2 characterized in 
that the holding means which are in contact 
with the latching projections (42) when the 
device is entirely pushed on are bevels (46) on 
the top side of the bar member (22). 

5. A device according to claim 1 characterized in 
that the openings (40) are of a conical configu- 
ration, with a diameter which decreases down- 
wardly. 

6. A device according to one of claims 1 to 5 
characterized in that the openings (40) ar 
arranged in two parallel rows in juxtaposed 
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relationship and in displaced relationship with 
each other in the longitudinal direction. 

7. A device according to one of claims 1 to 6 

characterized in that it has fitting pins (44) for 5 
insertion into fitting openings (18) in the printed 
circuit board (12). 
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